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SOURCE, USE, AND DISPOSITION 
OF WATER IN FLORIDA, 1975

By 
S. D. Leach

ABSTRACT

On the average, 18,420 million gallons of water was withdrawn for 
use in Florida each day in 1975 an increase of 3,107 million gallons 
per day rate since 1970. The 1975 daily total was made up of 11,502 
million gallons of saline water and 6,918 million gallons of freshwater. 
The saline water supply, largely surface water, was pumped from tidal 
estuaries. Only 95.3 million gallons per day less than 1 percent was 
obtained from wells. The freshwater supply was almost equally divided 
between surface water (52 percent) and ground water (48 percent).

How was the water used in 1975? Virtually all the saline water 
was used for thermoelectric power generation. Only 63 million gallons 
of saline water was used each day for all other industrial purposes. 
The largest user of the freshwater in Florida was for irrigation 2,868 
million gallons each day on the average. The remaining use of freshwater 
amounted to 1,698 million gallons per day for thermoelectric power 
generation; 1,146 million gallons per day for public supply; 940 million 
gallons per day for industrial use other than thermoelectric power 
generation; and 266 million gallons each day, on the average, for rural 
domestic and livestock use.

Irrigation, the largest user of freshwater, also is responsible for 
the greatest consumption, 1,332 million gallons each day or about half 
the water applied. Included in the quantity of water consumed by irri 
gation is that part of the conveyance loss made up of evapotranspiration  
estimated at 109 million gallons per day. The remainder of the conveyance 
loss is returned to the ground water reservoir for reuse by seepage from 
the canals.

INTRODUCTION

From 1970 to 1975 the average amount of freshwater available for 
man's use in Florida remained relatively unchanged while the population 
increased by almost 1.7 million. Because of this increase almost 
equally divided between incorporated and unincorporated areas of the 
state 262 Mgal/d (million gallons per day) more water was pumped for 
municipal water use (public supplies) in 1975 than in 1970, an increase 
of almost 30 percent. The overall increase in demand for freshwater 
for public-supply, rural, industrial, irrigation, and thermoelectric use 
accentuated the value of an annual assessment of the source, use, and 
disposition of water in Florida. This annual assessment will not only 
show changes in quantities of water used but will also indicate trends 
in use and will provide the basic data required for establishing water



budgets and developing water-use plans and for hydrologic-systerns apprai 
sals. For future planning to be realistic, estimates of future water 
requirements based on historical record and current information should 
be available.

This study is the second in a series and the forerunner of a con 
tinuous water-source, use, and disposition-assessment program. The 
general organization of the first study, by Pride (1973), has been used 
in this study and parts of the text and figures in the report resulting 
from that study have been updated to reflect 1975 conditions.

Presented in this report are data on the purpose for which the water 
is used, the source of water, and the quantities used for each purpose. 
Each type of use has a different effect on the available supply and on 
the remaining supply. For example, only about 2 percent of the fresh 
water used for thermoelectric cooling, which is subject to heat pollution, 
is consumed. Irrigation, on the other hand, is by far the largest user 
of freshwater; consumptive use and conveyance loss exceed all other water 
losses in the state. Freshwater used for irrigation and returned to 
the system is subject to pollution by pesticides and fertilizers, which 
further contribute to water losses. Water used by industry picks up 
pollutants of various types depending on the product manufactured. 
However, when compared to all other uses industry consumes only a small 
amount of water.

Water data for this report are presented by principal use and by 
source for each of the 67 counties in Florida, by the five Water 
Management Districts, and by hydrologic unit subregions which make up 
the eight major drainage basins in the state. The map showing the 
locations of the five Water Management Districts is shown in figure 10, 
and the map of the eight major hydrologic subregions, in figure 11. 
Data for Water Management Districts and hydrologic unit subregions are 
given in summary data A and B.

Information concerning nonwithdrawal uses, which include hydroelec 
tric power generation, navigation, water-based recreation, propagation 
of fish and wildlife, and dilution and conveyance of sewage and other 
liquid and solid wastes, was not collected.

Increase in use of freshwater throughout the state will place a 
heavy burden on both management and conservation agencies if the avail 
able water supplies are to be effectively developed. Management practices 
might well include: Development of reliable methods to increase the 
capacity of the aquifer to store freshwater by artificially recharging 
the aquifer; more effective reuse of the freshwater supply; lessening 
consumptive use for irrigation by reducing evaporation and conveyance 
losses from water used; encouraging the use of saline water for cooling 
for thermoelectric power generation; and augmenting public supplies 
by the use of desalination processes for some types of industrial pro-



cessing and for other uses. The conservation of freshwater is already 
evident in thermoelectric power generation: The average annual generation 
of power has increased from 57,260 KWH x 10^ (kilowatt hours) in 1970 
to 81,102 KWH x 106 in 1975, or an increase of almost 42 percent. How 
ever, the use of freshwater by power generating plants increased less 
than 0.5 percent while the use of saltwater increased by 22 percent.

Previous Investigations

The U.S. Geological Survey started a nationwide compilation of water- 
use data in 1950, and continued the computations at 5-year intervals. 
The results for 1950, 1955, 1960, 1965, and 1970 are contained in reports 
by MacKichan (1951, 1957); MacKichan and Kammerer (1961); Murray (1968); 
and Murray and Reeves (1972). These reports contain estimates of water 
use by categories for each state but contain no information for smaller 
subareas such as counties. The earliest documentation of water use on 
a county-by-county basis in Florida was made in 1956 by the Florida 
Water Resources Study Commission. The results of the investigation were 
forwarded to the Governor of Florida and the 1957 Legislature.

A water-use inventory of southwest Florida was made in 1962 by 
the Florida Division of Water Resources and was published in their report 
on land and water resources (1966). Snell and Anderson (1970) compiled 
water-use data for northeast Florida for 1965. These data were included 
in the water and related land resources report of the St. Johns River 
basin by the Florida Department of Natural Resources (1970). Additional 
Florida water-use data reports by the U.S. Geological Survey include: 
1965 water-use data for Florida, a map report, (Pride, 1970); Estimated 
use of water in Florida, 1970 (Pride, 1973); Public water supplies of 
selected municipalities in Florida, 1970 (Healy, 1972), and Public water 
supplies of selected municipalities in Florida 1975 (Healy, 1977).

Present Investigation

This report documents the results of the 1975 Florida water assess 
ment made by personnel of the five Water Management Districts in a joint 
effort with U.S. Geological Survey personnel. The study was made as 
part of a statewide cooperative program with the Florida State Department 
of Environmental Regulation, Northwest Florida Water Management District, 
South Florida Water Management District, Southwest Florida Water Manage 
ment District, St. Johns River Water Management District, and the Suwannee 
River Water management District.

The water-use data the quantity of water diverted for use and con 
sumed in Florida obtained from many sources during the investigation, 
are presented in this report by the following categories: Public supply,



rural domestic and livestock, self-supplied industrial, irrigation, and 
thermoelectric power generation. The water-use data in this report are 
further categorized by county, by Water Management District, and by 
hydrologic subregion.

Included in the category "thermoelectric power generation" is a 
listing of the quantities of water that are used for cooling in steam 
plants where the energy from fossil or nuclear fuels is converted to 
electrical energy. One hydroelectric plant in Florida is located on the 
Apalachicola River near Chattahoochee. Because hydroelectric power 
generation is considered a nonwithdrawal use, the water that flows 
through this plant, 10,336 Mgal/d in 1975, was not considered in the 
compilation of data in this report.

The statewide source of water, both surface and ground, municipal, 
rural, industrial, irrigation, and thermoelectric use and the disposi 
tion of the water used are given in figure 1. This figure effectively 
portrays the statewide water use. For example, let us follow one of the 
sources through use to disposition. First, surface-water source repre 
sents 52 percent of the statewide use of 3,600 Mgal/d, of which 45.3 
percent is pumped for irrigation use. Irrigation receives 56.6 percent 
of its freshwater from the surface water source. Irrigation uses 2,868 
Mgal/d or 41 percent of the statewide use, 46.5 percent of irrigation water 
is consiH&ed, and 7.6 percent is lost to conveyance (about one half of 
conveyance is evaporated) the remainder is returned to the system for 
reuse. Irrigation contributes 30.1 percent of the 4,398 Mgal/d of all 
freshwater that is returned for reuse.
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Terminology

When the term "water use" appears in this report, withdrawal use 
(the amount of water withdrawn from its source) is implied; this is 
equivalent to "intake" or "water diversion," as used in industry and 
agriculture, respectively. Water diverted from a source for agriculture 
is generally more than that delivered or conveyed to the crops because 
of "conveyance losses" and may be more or less than the optimum amount 
required by a crop. No attempt has been made in this report to deter 
mine how much of the conveyance loss returns to the hydrologic system 
for further use or how much is consumed (evaporated). If water is 
reused it will do the work of a greater quantity of water. The amount 
of this greater quantity, which is commonly called the "gross water use," 
is not evaluated in this report. If, however, the water is returned to 
a stream, lake, aquifer, or other source and then withdrawn anew, the 
summation of successive withdrawals gives the total withdrawal use.

The terms "water consumed," "consumptive use," or "consumption," as 
used in this report, refer to that part of the water withdrawn that is 
no longer available because it has been evaporated, has been incorporated 
into products and crops, consumed by man or livestock, or otherwise 
removed from the water environment. Water that is discharged into salt 
water bodies after being used and is not recoverable from a practical 
standpoint is not classed as consumed. Water containing more than 1,000 
mg/L of dissolved solids is classed as "saline" irrespective of the 
nature of the minerals present of their source.

A municipal water supply or a water utility that serves the public 
is classed as a "public supply." If public supply either is not 
available to individual families and small communities or if available 
is not used by them the water used is self-supplied and categorized as 
"rural" or "rural supply" whether or not the users live within the city 
limits. The term "nonwithdrawal uses" refer to water that is used while 
within recognized stream channels. Some nonwithdrawal uses are hydro 
electric power generation, navigation, sport fishing, freshwater dis 
charge into estuaries to maintain proper salinity, and the disposition 
and dilution of waste water.

In this report, water-use data are expressed in millions of gallons 
per day. They represent average daily use for the year because they 
have been derived from annual quantities. For irrigation, the average 
use is also expressed in units of 1,000 acre-feet per year. An acre- 
foot of water is the amount required to cover an acre (43,560 square 
feet) to a depth of 1 foot. Therefore an acre-foot of water equals 
325,851 gallons. One million gallons per day is 3.07 acre-feet per day. 
One thousand acre-feet is nearly equal to a flow of a million gallons 
per day for a year (1,000 acre-feet per year equals 0.89 Mgal/d). 
Common equivalents of these and other units are given in table 1.



Table 1. Hydraulic equivalents.

Million
gallons 
per day 
(Mgal/d)

Billion
gallons 
per day 
(Bgal/d)

Thousand 
acre-feet 
per year

Thousand 
cubic feet 
per second

Thousand
gallons 
per 
minute

Million
cubic 
meters 
per day

0.694 0.00379
694 3.79

.620 .00338
449 2.45

1.0 .00545
264 .264 296' .409 184 1.0

1.0
1,000

.893
646

1.44

0.001
1.0
.000893
.646
.00144

1.12
1,120

1.0
724

1.61

0.00155
1.55
.00138

1.0
.00223



WATER USE BY COUNTIES

Included in the county-by-county public supply section is the 
amount of water pumped by public water suppliers for agriculture, 
industry, commercial, and air conditioning. The amount of water consumed 
for all public supplies is also included. The quantity of water con- 
puted by subtracting the amount consumed from the total amount with 
drawn for each county indicates the amount returned to the system for 
possible reuse. The quantity of water for reuse ranges from 108.7 
Mgal/d in Bade County to 8.53 Mgal/d in Pinellas County for public 
supplies in seven counties supplying over 50 Mgal/d or 69 percent of the 
total statewide public supply.

This report also represents information on the total quantity of 
water withdrawn by counties for both domestic (self-supplied) and 
livestock the so-called "rural category" includes the total number of 
people who live in each county that supply their own water. The 
domestic self-supplied population was computed by subtracting the number 
of people on public supply in each county from the total number of 
people in the county.

Domestic water use was then computed by comparison of per capita use 
for each area of the state. Water used by livestock was computed by 
a livestock head count for each county times a fixed amount for each 
head. Consumptive water use for the rural community was generally high 
due to almost 100 percent consumption for livestock, but this percentage 
was lowered to about 42 percent to allow for the majority of the self- 
supplied, population who use septic tanks which return a large portion 
of the water withdrawn back to the system. Nineteen counties withdraw 
65 percent of the total statewide rural supply; forty-eight of the counties 
use less than 5 Mgal/d.

Industrial self-supplied water use was computed from a county-by- 
county canvass of 296 industries. Infomation is presented in this 
report on the amounts of fresh and saline water withdrawn by industry 
as well as the total amount consumed, for each county. Also included, 
by counties, are the total amounts of water used for lime rock mining, 
pulp and paper processing, chemical products, phosphate mining, citrus 
processing, food processing, air conditioning and all other uses. 
Industry in 18 counties withdraw 877 Mgal/d or 93 percent of the total 
freshwater used for industrial supply, and 49 counties used less than 
10 Mgal/d. Polk County has the largest withdrawal of 272 Mgal/d, and 
9 counties reported no industrial use.

In 1975 the total area irrigated for citrus was 564,829 acres; 
truck farming, 317,716 acres; pasture lands 537,600 acres; sugar cane, 
289,000 acres; tobacco, 11,430 acres; corn, 23,585 acres; watermelons, 
25,845 acres; and 71,328 acres for all other types of crops. Also in 
1975, the total acreage for all other crops included nurseries and golf 
courses, for a total irrigated area of 1,841,333 areas.



In each of 17 counties, pumpage for irrigation was greater than 50 
Mgal/d, representing an aggregate use of 2,493 Mgal/d or 87 percent of 
all the water used statewide for irrigation.

In the section of this report that lists the quantities of water 
used for irrigation by county, the data are shown in terms of acre feet 
per year and million gallons per day. Of all the water used for 
irrigation, surface water supplies 57 percent and ground water supplies 
43 percent. Conveyance loss amounts to 7 percent of the total water 
used.

Also presented in this report are water-use data for 47 thermo 
electric power generating plants. Included are the amounts of fresh 
and saline water used by power generating plants in each county for 
cooling water and all other uses. The amount of water consumed, both 
fresh and saline, was computed and reported separately for each county. 
Also included is the average annual generation in millions of kilowatt 
hours for each county where electrical power is generated. In 1975, a 
statewide total of 81.1 billion kilowatt hours were generated.

The supplementary data include county-by-county water-use data for 
the five Water Management District and the eight hydrologic subregions 
of the state. Categorizing water-use data such as water withdrawn, 
water consumed, and water returned both by Water Management District and 
by subregion is important: Water-use data used in conjunction with other 
hydrologic data should aid the Water Management Districts in evaluating 
the water resource in connection with their well permitting decisions. 
The categorizing of water use by subregion is a necessary adjunct to 
any type of budget study being undertaken on a basin basis.

Public Supply 

Source and Reliability of Data

The data for public-supply systems in 1975 was furnished by water 
department officials. Most of these utilities systems maintain adequate 
records of water pumped from the source or delivered to customers. The 
data from these systems is considered reliable. Some of the smaller 
utility companies do not maintain records of pumpage records. For these 
systems the amount of water used during 1975 was estimated on the basis 
of the number of customers served. In all, water-use information was 
obtained from 710 county, municipal, and private utilities systems of 
which the largest is Miami Dade Water and Sewer Authority serving more 
than 1.12 million people, and the smallest are private systems that 
serve less than 100 people. The total public supply water use for each 
county is shown in table 2 and figure 2.



Water Withdrawn

The average quantity of water withdrawn each day in Florida by 
public supplies in 1975 was estimated to be 1,146 Mgal/d, an increase 
of 262 Mgal/d since 1970. Of this quantity, 86 percent was ground water 
while the remaining 14 percent was surface water, from lakes, streams, 
and reservoirs. The population of the state increased from 6,791,418 
in 1970 (U.S. Department of Commerce, 1971), to 8,485,230 (estimated by 
the Bureau of Economic and Business Research, Division of Population 
Studies) as of July 1, 1975. This increase in population of 1,693,812 
over the 5-year period added 1.4 million people to the number served by 
public water suppliers in 1970. Of all the water pumped, 924 Mgal/d was 
from public supplies an increase of 206 Mgal/d during the last 5 years. 
The other uses of public water supplies in addition to the general use 
of public water supply for domestic purposes were as follows: 24.7 
Mgal/d for agriculture, 165 Mgal/d for commercial and industrial use, 
and 33 Mgal/d for air conditioning.

The average per capita public supply system was 168 gal/d. Con 
sidering only that part of public supply water that was used for 
domestic purposes, the average per capita use was 135 gal/d only a 3 
gal/d increase over the per capita use in 1970. The per capita use in 
Bay and Nassau Counties are high because water for industrial use supplied 
from a municipal source is included in the total municipal pumpage.

Consumptive Use

The amount of public supply water that is consumed is considered to 
be the difference between water withdrawn from the source and the effluent 
discharge from the sewage treatment plant. This relationship is true if 
there are no leaks into or out of the sewers, no industries discharging 
self-supplied water to the sewers, and no extensive use of septic tanks 
in areas served from the public supplies. Only a few cities measure the 
effluent from their sewage treatment plants and generally sewage dis 
charge must be estimated to compute the consumption. These estimates 
are based on knowledge obtained from similar systems serving about the 
same number of people and other commercial uses.

The percent consumed varies from city to city because of the type 
of waste discharge and the percentage of the public supply that is used 
for commercial uses. Some industries consumed almost 100 percent of 
their water in products that are carried away while others return 
almost all the water to the system for reuse.

Available Water Use Information

In the collection of water use data from 710 systems throughout 
the state for this study much information was collected that is not 
published as part of this report. However, the data are available in

10



APALACHICOLA

County: Franklin
River basin: Apalachicola River (13 00 11)

Population served: 3,200

Ownership of supply or system: Municipal
Source of water: Ground water, Floridan aquifer; 2 wells 275 to 350 feet deep; 

yield 200 to 700 gal/min

Rated plant capacity: 0.936 Mgal/d 
Pumpage: Year 167.89 Mgal

Highest month: July, 16.47 Mgal

Per capita use: 144 gal/d 
Finished-water storage: 0 . 3 Mgal
Treatment: Aeration, chlorination

Average daily  0.46s-' Mgal 
Lowest month: February, 9.36 Mgal

Type/Frequency of analysis: Bacteriological/monthly

Sewage discharge: 
Sewage treatment:

0.50 Mgal/d 
Secondary

Waste discharged to: Cool Springs, Scipio Creek, Apalachicola River

Remarks: City also supplies water to areas adjacent to city. Average daily 
pumpage increase from 0.20 Mgal/d in 1956 to 0.46 Mgal/d in 1975. 
a/ Includes 0.138 Mgal/d commercial use.

CHEMICAL ANALYSIS (milligrams per liter except as indicated)

ANALYSIS BY: U.S. Geological Survey COLLECTION DATE: 6-24-75 
SAMPLING POINT: 294339084591901

Silica (SiOz) 23
Calcium (Ca) 74
Magnesium (Mg) 60
Sodium (Na) 65
Potassium (K) 8
Strontium (Sr) 9.5
Bicarbonate (HC03 ) 337
Sulfate (S04) 170
Chloride (Cl) 120
Fluoride (F) 1.2
Nitrate (N03-N) .01
Nitrite (N02-N) .01
Nitrogen, organic (N) .06 
Nitrogen

(ammonia, total (NH4-N)) .34
Iron (Fe) .01
Phosphorus, total (P) .2

Dissolved solids 
(residue at 180°C)

Total hardness 
(as CaC03 )

Noncarbonate hardness 
(as CaC03 )

Alkalinity (as CaC03 )
pH (units)
Specific conductance

(umhos/cm at 25°C) 
Color (Pt-Co units) 
Temperature (°C) 
Turbidity(JTU) 
Carbon, organic, total 
Orthophosphate

total (P04-P)

(C)

760

440

170
280

7.

1190
5

24
2
1

.02

I/ Analysis of raw water unless otherwise noted.
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Figure 2. Water withdrawn for public supplies by counties, 1975.
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a report by Healy (1977). Healy cites water use data for 169 municipal 
and 5 county utility systems. The type of data available in that report 
are given in the sample on page 11 for the city of Apalachicola. In 
addition to chemical analysis of raw water pumped and the type of sewage 
treatment used, other information available in the report includes 
population serviced, ownership, source of water, pumping rates, per 
capita use, storage available, treatment of raw water, and discharge of 
waste water.

Rural Supply

As used in this report, rural supply includes both domestic and 
livestock water use, from individual wells or points of surface-water 
diversion. Even though the amount of water used by the rural community 
is small when compared to all other uses it amounted to only 266 Mgal/d 
or less than 4 percent of the quantity of water used statewide it 
increased by 36 percent during the last 5 years. Rural use estimates, 
by county, are presented for the first time in this report. Domestic 
self-supplied use and livestock use are shown separately, in table 3 
and figure 3.

Domestic Use

The rural domestic self-supplied population increase from 1,379,000 
in 1970 to 1,872,500 in 1975(table 2). This is an increase of 36 percent, 
significant because it represents a segment of the population whose 
water demand must be considered in all future water-use assessments.

Rural domestic use averaged 108 gal/d per person in 1975 compared 
to 120 gal/d in 1970 and 117 gal/d in 1965. The population served by 
rural supply (self-supplied) in 1975 for each county was. determined to 
be the difference between the total population for the couty and the 
population served by all public supply systems within the county. The 
rural domestic use was computed by multiplying the total number of 
people in each county not served by a municipal supply system times a 
per capita use amount that was estimated from nearby areas where records 
were kept. The rural domestic per capita use ranged from about 155 gal/d 
in Palm Beach County to 66 gal/d in Jefferson County. Rural water use 
per person tends to be larger in the more developed counties especially 
in south Florida where lawn sprinkling is prevalent. The majority of 
the rural population use septic tanks for their waste disposal, and the 
consumptive use is low.

Livestock

Water use for livestock was estimated on the basis of a fixed 
amount of water use per head, for each kind of animal. For example,

15
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Figure 3. Water withdrawn for rural domestic and livestock use by counties, 1975,
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15 gal/d for cattle and 0.04 gal/d for chickens. More than 99 percent 
of the water used for livestock, 63.02 Mgal/d, was considered consumed. 
Livestock population increased between 1970-75 and the water used for 
livestock more than doubled during the last 5 years, increasing from 30 
Mgal/d to 63 Mgal/d with a comparable increase in overall consumption.

Industrial Self-Supplied 

Source and Reliability of Data

Table 4 and figure 4 include only those industries that supply 
their own water. The table does not include almost 200 Mgal/d sold to 
industry from public supplies. The water-use data was obtained by a 
plant-to-plant canvass of 401 industries which supply their own water. 
Their records were considered reasonably reliable. Water used by some 
of the industries that do not keep water use records was estimated by 
comparing similar industries which did keep records either of their 
monthly utility bills from municipal supplies or records of their own 
self-supplied water.

Water Withdrawn

In 1975 the total quantity of self-supplied freshwater withdrawn by 
industries remained about the same 940 Mgal/d as in 1970. Freshwater 
use increased by 2 percent and saline-water use decreased more than 50 
percent or 63 Mgal/d. Excluding the 305 Mgal/d recycled water in 
Hamilton County the self-supplied water used by industries for 1975 is 
as follows: Phosphate mining, 270 Mgal/d; pulp and paper processing, 
225 Mgal/d; chemical products, 100 Mgal/d; lime rock mining, 88 Mgal/d; 
citrus products, 70 Mgal/d; food processing, 66 Mgal/d; air conditioning, 
53 Mgal/d; and all other smaller classifications, grouped 131 Mgal/d.

Consumptive Use

Consumptive use of water by self-supplied industries was about 263 
Mgal/d (26 percent of all water used or 28 percent of all the freshwater 
used). Although industry returns 72 percent of all water pumped for 
possible reuse, the water quality may have been changed to the extent 
that reuse would require treatment. The chemical, bacteriological, or 
thermal pollution resulting from reuse could reach a point where quality 
of the resulting water could become more of an environmental concern 
than the quantity of water used. Raw water for municipal use was 
sampled for chemical analysis in this assessment, but industry discharge 
water was not. The sampling and analysis of industrial discharge might 
well become an integral part of a continuing water-use data collection 
program.
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Figure 4. Self-supplied industrial freshwater withdrawals (excluding
thermoelectric power use) by counties, 1975.
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Irrigation 

Source and Reliability of Data

Estimates of water used for irrigation of crops during 1975 were 
made by water use specialists from each of the five Water Management 
Districts and by U.S. Geological Survey hydrologists. The estimates 
were based on information obtained by personal communiciation with local 
(county) and state representatives of agricultural agencies, and from 
some grove owners and/or farmers. The county agricultural agent, the 
County Soil Conservation Service (SCS) Director, or the County Agricul 
tural Stabilization and Conservation Service (ASCS) Director usually 
were interviewed to obtain estimates of irrigation acreage and depth of 
water applied for each type of crop irrigated in a county (table 5).v

The total crop acreage irrigated in each county and each type of 
crop was compared with the 1970 acreage report by Pride (1973). Water 
use values of the 1970 inventory were used as a guide, wither to verify 
the difference as being a reasonable change during the 5-year period 
(1970-75) or to indicate where additional rechecking of field data was 
needed. Irrigation by counties is shown in table 6 and figure 5.

Water Withdrawn

Water used for irrigation in 1975 was reported as the amount 
pumped from the source. It includes conveyance loss, if any, in addi 
tion to the amount applied to the area of irrigated crops. The amount 
of water applied to each type of crop was determined by multiplying the 
acreage times the number of irrigation applications during the 1975 
growing season, times the depth in inches for each application. The 
total depth of all applications was then converted to feet to determine 
the total acre-feet of water applied during the year. For example, 
15 applications of water to 500 acres of corn with an average of 1 inch 
per application, and assuming no conveyance loss, would equal 625 acre- 
feet per year of irrigation applied to the corn. This is equivalent to 
an average daily application of 0.56 Mgal.

In some areas of the state, particularly south Florida, irrigation 
water is conveyed by open ditches from the source, which may be several 
miles away from the crops. Because of the open ditch travel distance, 
the conveyance loss due to seepage and evaporation, is large. This loss 
must be added to the estimated water applied to determine the total 
amount withdrawn. The water used for irrigation as reported by the 
U.S. Geological Survey is estimated as the amount withdrawn from the 
source during the year.
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Climatic conditions, particularly seasonal and annual variations in 
the amount and distribution of rainfall throughout the state during the 
growing season, influences both quantity and distribuition of water used 
for irrigation. Seasonal variations and distribution of rainfall range 
from 5 inches in the south during December through February, to more 
than 24 inches in southern and west-central Florida during June through 
August (Hughes and others, 1971). Annual variations in rainfall are 
large 90 inches measured at Pensacola in the panhandle, and 40 inches 
recorded at Gainesville in the central peninsular part of the state. 
Because of the frequency of numerous short-term but untimely droughts, 
irrigation is particularly important to insure successful crops. The 
total effect of rainfall during the growing season has an important bear 
ing on the quantity of water required for irrigation of the nearly 2 
million acres in the state where irrigation water is available.

The SCS (Soil Conservation Service) and other agricultural agencies 
usually report water use for irrigation on the basis of optimum use for 
crop requirements determined by the Blaney-Cridle or other methods,. On 
a long-term average the results obtained by the different approaches 
should be reasonably consistent, although the total quantity of water 
withdrawn in a year in most cases usually exceeds the optimum use.

The results of the assessment indicate that the number of applications 
of water and the depth of application in the southern part of the state 
are greater than in the rest of the state. Several factors affect this 
increase in the application of water: The southern part of the state 
is a subtropic region where the evapotranspiration rate is high; where 
the soils are very pervious and do not retain moisture as well as soil 
in other parts of the state; and where the growing season is during the 
winter when rainfall is scant. More water is required for irrigation 
because of these conditions.

The total acres irrigated, by crop types, by counties, and the state 
total for 1975 are shown in table 5. This table indicates that 1.84 
million acres were irrigated in 1975; 246 thousand acres more than in 
1970 an increase of 15 percent. In 1975 more than 3.2 million acre 
feet of water was used for irrigation an increase of almost 0.9 
million acre-feet since 1970. Palm Beach County again reported the 
largest number of acres irrigated and the most water used for irrigation; 
444,000 acres irrigated with 563,600 acre-feet or 503.29 Mgal/d of water. 
This is an average application of 15.23 inches for the 13,000 acres of 
citrus, 119,000 acres of truck farming, 60,000 acres of pasture, 245,000 
acres of sugar cane, and 7,000 acres of other types of crops. The 
largest increase in acreage in the county was for sugar cane which in 
creased more than 110 percent during the period 1970-75. Six counties 
report no irrigation; some minor amounts of water may have been used for 
irrigation but amounts less than 0.01 Mgal/d are not shown in the table. 
The counties that reported less than 0.01 Mgal/d are not shown in the 
table. The counties that reported less than 0.01 Mgal/d of irrigation 
are: Bay, Franklin, Liberty, Monroe, Wakulla, and Washington Counties. 
These counties are all in the northern part of the state.
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Figure 5. Water withdrawn for irrigation (including conveyance losses) by
counties, 1975.
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Consumptive Use

Consumptive use figures for irrigation in this report were general 
ly computed by multiplying the amount of water applied times the con 
sumptive use coefficient estimated for each area. The consumptive use 
coefficient used in this report generally ranged from 0.40 to 0.75 of 
the water used for irrigation, (the state average was 0.46). In a few 
counties the coefficient was nearly 0.90, in others it was as low as 
0.20. The total consumptive use for irrigation in Florida 1975 was 
estimated to be 1,332 Mgal/d or about 1.5 million acre feet and the 
conveyance loss was reported to be 218 Mgal/d or about 0.25 million 
acre feet, as shown in table 6.

Thermoelectric Power 

Source and Reliability of Data

Estimates of water use for condenser cooling and for electrical 
power generated at thermoelectric power plants were obtained by personal 
communication with power company officials or with plant superintendents, 
This water was largely self-supplied, although small quantities were 
obtained from public supplies. The estimates of water use were based 
on pumping records or power production records considered to be reliable,

Water Withdrawn

Most thermoelectric power plants in Florida are located on the coast 
where large quantities of saline or brackish water can be withdrawn from 
bays or estuaries for once-through cooling with no recycling. Some power 
plants located inland on freshwater streams or lakes also use once- 
through cooling. In recent years as the size of power plants has increased, 
power plants have begun to recycle cooling water after routing the water 
to cooling ponds or cooling towers. In this compilation, if man-made 
cooling ponds or cooling towers were used, only the make-up water, that 
is, water diverted from the source, is considered as water withdrawn.

During 1975, water withdrawn for thermoelectric power production 
totaled 13,137 Mgal/d which includes 11,439 Mgal/d of saline water. 
This represents an 18 percent increase over the quantity of water with 
drawn for power production in Florida in 1970 (Pride, 1973, p. 20). As 
shown in table 7, nearly 100 percent of the water withdrawn in 1975 was 
for cooling, of which 97 percent was saline water and slightly less 
than 3 percent was freshwater. The remainder, about 0.2 percent, was 
freshwater used for other purposes such as boiler feed, domestic uses 
at plants, and irrigation (lawn sprinkling of plant grounds). The 
largest ground-water use for cooling was 47.5 Mgal/d of saline water 
reported for Monroe County and 45 Mgal/d of fresh ground water reported 
for Nassau County.
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There are 28 counties with thermoelectric power generating plants. 
All of these plants either use large amounts of freshwater for cooling 
or small amounts for other purposes as shown in figure 6: Of these 28 
counties there are 14 that use large amounts of saline water for cooling 
in thermoelectric plants as shown in figure 7. Also included in figure 
7 are 4 counties with industries using saline water, one of which Gulf 
County does not have a thermoelectric power plant.

Production by thermoelectric power plants in Florida during 1975 
totaled 81.1 billion kilowatt-hours, 42 percent larger than the 57.3 
billion reported by Pride (1973, p. 20) for 1970. The disparity between 
the 42-percent increase in electrical power production and the 18- 
percent increase in total water withdrawn probably reflects in part a 
change to plants equipped with cooling ponds or cooling towers from 
which the cooled water is recycled.

Consumptive Use

The quantity of water consumed or evaporated by cooling systems of 
thermoelectric power plants is directly related to the quantity of 
electric power generated. However, the relation between the two varies 
seasonally with meteorological conditions and also with the type of 
power plants and type of cooling system used. In this survey, no attempt 
was made to distinguish between quantities of electrical power generated 
by different combinations of thermoelectric power plants and cooling 
systems. Consequently, consumptive use of cooling water was estimated 
on the basis of an average annual consumption rate of 0.00137 Mgal/d per 
million kilowatt-hours. This rate is equivalent to a cooling-water 
consumption rate of 12 Mgal/d for a 1,000 megawatt power plant operating 
at full capacity throughout the year. According to Hughes (1975, figs. 
3, 5) such a rate would apply reasonably well to electrical power 
generated in Florida by a mixture of nuclear and fossil-fueled power 
plants using a variety of cooling systems. Consumption of water with 
drawn for purposes other than cooling was arbitrarily set at 75 percent 
of the quantity withdrawn for such purposes. The consumptive use figures 
in the table include the water consumed for cooling and other purposes.

In 1975, water consumption by thermoelectric power plants in Florida 
(all uses combined) totaled 127 Mgal/d of which 36 Mgal/d was fresh and 
91 Mgal/d was saline. Because of differences in the way that water 
consumption was estimated in 1970 and 1975, there may be discrepancies 
in the quantities consumed in the different years.

TRENDS IN WATER USE 1950-75

Trends of water use in Florida indicate simply that as the popula 
tion increases the demand for water also increases. The data in table 
8 and the graphs shown in figure 8 were taken from MacKichan (1951, 1957) 
for 1950 and 1955 and by McKichan and Rammerer (1961) for 1960 data. The
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Figure 6. Freshwater withdrawn for thermoelectric power generation by
counties, 1975.
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Figure 7. Saline water withdrawn for thermoelectric power generation
(including 63 Mgal/d used by other industries) by counties, 1975.
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estimates of water use in Florida in 1956 are given in a report by the 
Florida Water Resources Study Commission (1956). The 1965 estimates 
are from county-by-county inventories made by the U.S. Geological Survey 
for the national report by Murray (1968) and are given by Pride (1970). 
The 1970 water use figures are taken from Pride (1973). Table 8 and 
figure 8 shows a steady increase in water withdrawn for all uses except 
for "other industry" and for "irrigation" which reflects climatic con 
ditions. The trends of irrigation use, however, as indicated by the 
dashed line in figure 8, also show a steady increase. The 1965 estimate 
is now considered to be too high, both in irrigated acres and in with 
drawal rates. Therefore the dashed line is considered to be a more 
representative estimate of water use for irrigation. Irrigation is by 
far the largest user of freshwater, 42 percent or 2,868 Mgal/d.

Industrial water use including thermoelectric power generation has 
shown a steady overall increase of 17 percent during the last 5 years, 
from 1970-75. Of the 13,137 Mgal/d used for thermoelectric power genera 
tion (for cooling and other uses), a large part is saline water for 
cooling (11,439 Mgal/d) which leaves 1,698 Mgal/d of freshwater used 
by the thermoelectric power industry. Of a total of 1,003 Mgal/d 
withdrawn by all other industries, only 63 Mgal/d was saline. Water 
used by all industries (self-supplied) remained about the same as in 
1970 although the use of freshwater increased about 13 Mgal/d. This 
increase was more than offset by a decrease in saline water use of 69 
Mgal/d. The overall trend of all industrial uses except thermoelectric 
power production was a decrease of about 5 percent.

Average per capita use of all water (fresh and saline) has increased 
from 332 gal/d in 1950 to a peak of 2,259 gal/d in 1965, reflecting a 
large quantity of water used for irrigation that year. The present 
(1975) per capita trends indicate a somewhat stable value of about 2,200 
gal/d for the state. The more important water-use figure is the fresh 
water per capita use of slightly more than 800 gal/d. Freshwater has 
many more uses than saline water; the latter is mostly used for cooling.

The greatest increase in water use (table 8) is shown by the sharp 
upward trend in the use of saline water for cooling since 1950. In 
1965 and earlier the use of freshwater exceeded that of saline water. 
This trend has reversed so that freshwater amounts to only 38 percent of 
the water used in 1970 and 1975, compared to 53 percent in 1960.

SUMMARY OF ALL USES

Water withdrawn both fresh and saline for all uses by counties 
is summarized in table 9. The distribution of freshwater draft by 
counties is shown in figure 9.

36



Ta
bl

e 
8
.
 
T
h
e
 
po

pu
la

ti
on

 a
nd
 
es
ti
ma
te
d 
wa

te
r 

us
e,

 
19

50
-7

5.

U)

To
ta
l 

wa
te

r 
wi
th
dr
aw
n 

(m
gd

)

Te
ar
s

in
cl

ud
ed

in
 i

nv
en
to
ry

19
50

19
55

19
56

19
60

19
65

19
70

19
75

To
ta
l 

po
pu

la


ti
on

(t
ho

u
sa

nd
s)

2,
77
1

3,
67
0

3,
94
1

4,
95
1

5,
80

5
6,
78
9

8,
48
5

Pu
bl

ic
su

pp
li

es

17
0

31
9

39
0

53
0

71
0

88
4

1,
14
6

Ru
ra
l

do
me
st

ic
an
d

li
ve
st
oc
k

55 38 (a
)

11
0

14
2

19
5

26
6

Ir
ri


ga
ti

on

41
0

51
0

1,
18
2

66
0

3,
20
0

2,
09

9
2,

86
8

Th
er

mo


el
ec

tr
ic

po
we
r

pr
od

uc
ti

on

(a
)

(a
)

(a
)

4,
80
0

8,
10
0

11
,0
76

13
,1
37

In
du
st
ri
al

Ot
he

r
in
du
st
ry

(a
)

(a
)

(a
)

1,
02
0

96
1

1,
05
9

1,
00
3

us
es

Al
l

in
du

st
ri

al
us
es

28
6

1,
94
5

2,
22

7
5,
82
0

9,
06

1
12
,1
35

14
,1
40

Fr
es
h

(a
)

2,
16

7
(a
)

3,
76
0

6,
85

2
5,
76
8

6,
91

8

Al
l 

us
es Al
l

Sa
li
ne
 

wa
te

r

(a
) 

92
1

64
5 

2,
81
2

(a
) 

3,
79

9
3,

36
0 

7,
12

0
6,
26
1 

13
,1
13

9,
54

5 
15
,3
13

11
,5
02
 
18
,4
20

Pe
r 

ca
pi

ta
 

us
e 

(g
pd
)

Fr
es

h
wa

te
r

on
ly (a
) 59
0

(a
) 75
9

1,
18
0

84
9

81
5

Al
l

wa
te

r

33
2

76
6

96
4

1,
43

8
2,
25
9

2,
25

5
2,

17
0

To
ta

l 
wa

te
r

co
n

su
me

d
(m

gd
)

(a
)

(a
)

(a
)

1,
21

0
1,
63
9

1,
93
4

12
,3
93

(a
) 

Da
ta
 n

ot
 
av
ai
la
bl
e.

1 
Do
es
 
no

t 
in

cl
ud

e 
th

at
 p

or
ti
on
 o

f 
co
nv
ey
an
ce
 
lo

ss
 
th
at
 
is
 
co
ns
um
ed
.



1950 1955 I960 1965 1970 1975

Figure 8. Trends in population and withdrawals of water, 1950-75.
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In Florida there are several counties that use more than 200 Mgal/d 
of freshwater. Of these Polk County is the largest user of freshwater, 
714 Mgal/d, and Palm Beach County is second with 660 Mgal/d. In 1975, 
Palm Beach County used more than 76 percent of its freshwater withdrawal 
for irrigation; Polk County used more than 80 percent for phosphate 
mining and thermoelectric power production. Liberty County had the 
smallest freshwater use; less than 1 Mgal/d. The total freshwater use 
for Franklin, Gilchrist, Holmes, Union, and Washington Counties, was 
just over 1 Mgal/d.

The quantity of saline water used for thermoelectric power genera 
tion obviously is not correlatable with the population of the county in 
which the plant is located. For example, Citrus County, with a 
population of 35,252 used 919 Mgal/d of saline water for cooling, while 
in the coastal counties, Manatee and Sarasota, each with a population of 
over 120 thousand the use of saline water is zero there are no steam 
plants there. The seeming disparity between county population and water 
use results, of course, from the fact that thermoelectric power plants 
supply electricity outside the counties in which the power generation 
takes place.
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Table 9. Total water withdrawn for all uses by counties, 1975.

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
Dade
DeSoto *
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Monroe
Nassau
Okaloosa
Okeechobee

Municipal 
Fresh

14.90
0.54

34.54
0.83

27.12
139.78

0.28
4.08
0.59
5.01

11.93
1.70

264.55
0.76
0.42

95.42
27.80
0.62
0.99
2.14
0.38
0.20
0.75
0.60
1.20
2.05
0.75
4.26

59.87
0.20
4.49
1.78
0.44
0.14
9.85

16.82
15.83
0.98
0.09
1.09

18.91
6.23
5.72
7.67
2.40
9.31
1.04

Rural 
Fresh

5.01
1.75
1.12
1.08
6.10
8.61
0.65
1.51
3.38
2.28
1.40
1.77
9.65
4.05
0.64
7.80
6.47
0.38
0.13
2.40
0.54
1.10
0.55
0.76
3.95
5.30
5.14
3.04

26.13
1.25
3.14
2.88
1.37
1.46
4.70
2.33
3.38
1.49
0.25
1.05
6.23
8.58
2.95
0.0
2.24
2.39
3.00

Indus 
Fresh

6.53
0.32
1.35
3.96
0.45
3.50
0.36
0.10
1.32

10.92
0.0
0.12
3.38
0.59
3.54

48.77
76.45
0.0
0.01
2.03
0.03
0.0

33.72
30.30
1.45
0.82
61.68
0.70

16.12
0.02
0.44
0.80
0.02
0.0

20.65
8.40

33.61
0.0
0.33
0.03
1.99
0.30
0.08
0.0

57.93
6.05
0.0

trial 
Saline

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3.04
-
-
-
-
-

13.00
-
-
-
-
-

45.00
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
2.00
-
 

Irrigation 
Fresh

5.97
0.67
0.0
0.06

58.49
77.42
2.58

34.31
0.47
0.04

69.52
1.14

90.42
63.79
0.15
2.02
0.90
8.39
0.0
2.43
0.18

52.78
0.22
1.49

90.51
289.06

0.69
144.40
45.90
0.07

297.82
6.01
0.69
1.52

57.32
64.06
0.59
1.29
0.0
1.84

23.98
16.92
83.50
0.0
0.52
0.72

82.87

Thermos 
Fresh

1.40
-

0.68
-

0.53
0.53
-
_

0.63
-
-
-
0.09
-
-

42.12
267.92

_
-
-
-
-
-
-
0.23
-
-

95.23
2.41
-
0.43

120.72
-
-
-

0.11
1.18
-
-
-

25.02
-
-

0.10
45.00

-
 

ilectric 
Saline

-
228.7
-

1,612.0
1,678.0

-
-
919.0
-
_
-
504.0
-
 
653.8
-
_
-
-
-
-
_
_
-
-
-
-

3,031.0
-
60.0
-
-
-
-

568.0
-
-
-
-
-
-
-
47.5
-
-
 

Totals 
Fresh

33.81
3.28

37.69
5.93

92.69
229.84

3.87
40.00
6.39

18.25
82.85
4.73

368.09
69.19
4.75

196.13
379.54
9.39
1.13
9.00
1.13
54.08
35.24
33.15
97.34

297.23
68.26

247.63
150.43

1.54
306.32
132.19

2.52
3.12

92.52
91.72
54.59
3.76
0.67
4.01

76.13
32.03
92.25
7.77

108.09
18.47
86.91

Mgal/d 
Saline

0
0

228.7
-

1,612.0
1,678.0

_
_

919.0
_
_
_

504.0
_
_

653.8
3.0
_
_
_
_
_
13.0
_
_
_
_
_

3,076.0
_
60.0
-
 
 
-

568.0
-
-
-
-
-
-
-

47.5
2.0
-
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Table 9. Total water withdrawn for all uses by counties, 1975. (continued)

County

Orange
Osceola
Palm Beach
Fa sco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

Municipal 
Fresh

63.35
3.65

94.41
2.96

76.97
31.23
2.58
2.67
6.14
3.40

10.31
10.45
0.61
1.13
1.37
0.55

25.06
0.26
1.08
0.59

Rural 
Fresh

8.88
2.72
15.40
13.60
6.98

11.94
6.15
2.49
4.78
1.29
8.03
8.05
2.11
1.54
0.65
0.92
6.70
0.46
0.96
0.97

Industrial
Fresh

14.78
0.70

46.54
25.01
1.30

Z72.23
37.20
2.00
0.19

17.67
2.99
2.59

16.06
2.39

57.02
0.0
0.14
1.23
0.41
0.0

Saline

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 

Irrigation 
Fresh

32.68
12.14

503.29
47.19
33.77
99.35
15.80
28.78

368.09
0.33

19.99
10.98
3.39
1.42
0.19
0.20
5.36
0.0
0.78
0.0

Thermoelectric
Fresh

77.48
0.05
0.69
0.23
0.14

298.80
120.06

-
-
-
-
-
-

172.91
-
-

314.03
105.58

-
 

Saline

*

-
657.0
670.0
794.0
-
-
-
-
-
-
-
-
-
-
-
16.0
-
-
~

Total Mgal/d
Fresh

197.17
19.26
660.33
88.99

119.16
713.55
181.79
35.94

379.20
22.69
41.32
32.07
22.17
179.39
59.23
1.67

351.29
107.53

3.23
1.56

Saline

_»

-
657.0
670.0
794.0

0.2
-
-
-
-
-
-
-
-
-
-
16.0
-
-
~
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Figure 9. Total freshwater withdrawn for all uses by counties, 1975.
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SUMMARY DATA A

Water Use by Water Management Districts
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Figure 10. The five Water Management Districts in Florida.
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SUMMARY DATA B

Water Use by Hydrologic Subregions in Florida



EXPLANATION 

HYDROLOGIC SUBREGION BOUNDARY

0308 HYDROLOGIC SUBREGION NUMBER 
(HYDROLOGIC UNIT)

0309 \MONR°M

80«

Figure 11. The hydrologic subregions in Florida.
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